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(57) Abstract: A projection exposure apparatus (100) has 
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BSrtffflfl-rsteetf-fflB^s -r^^^^^^p?#tf-i8^t>^^e^m^(90a, 9 

[0080] ^/^^~vMjfP24«;, tfefrjf^ (P+ (-E) ) &l§-x.tbtl2>b, rtL^T^ 

[0081] mTf5^lfg&54^ {«f+« 

r^^N^— ^30<Z)X#, Yftfc&tf 0 z^fttf>f£S'[f ^^ffi-TS^^f-, IHC< 
fimffS'J^®(±i^T?fe5M^fiM^m^(90a, 90b)(Dm^i-S^V^T^^^ 
-^30<Z)Z$ftk 0xSU«0 y ^fB](D{i»'[f#^W-r5 o ^(Z)^§P54T^(±1$ 
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[0082] ff)fSMiEffi«§|338^tt, UWM\tit}m%frh<D$M(D gMlfiT 

gt 

OMlEjfi^^38^, ^(3), (4), (5)Hl^^X*«\Y^^li 

x 

y z 

^oMEje-E , -e , -e \z.m$\^x, DmrnQ^nvxy^—vy^—vAts-r 

x y z 

So 

[0083] E '=f(X, Y, V, V, Q, 0) (3) 

x x y 

E '=g(X, Y, V, V, Q, 6) (4) 

y x y 

E ' =h(X, Y,V,V,Q, 6) (5) 

z x y 

_h5£(3) % (4), (5)^(D^9^—^X, Yfi, nmMiHtl^28^<D^^y^T— 

x y 

i i i+1 i+1 

SIM^t (contact angle) Xh& 0 
[0084] m:\ _L^I(3h (4), (5) fc, /^-^X, Y^;£fl/Cl zk©WI£^# 

[0085] *v , v ^^h/o^s^te, ^(Dj;5^as-efe6 0 i-fcfc>*^ ^ 

x y 

^3o^ > xYBrt^Bff^^fRi^tt-rsBS^fi, ^(D&mjjfaRxjt&m 

—h^(DB , &(Dmmftj&v&^^—h>m$x&z>7k&, ^^mmtu^x42T 
mt<Dm^m-x^/uWrti^n^t^mmvx^.c^, mmt^yv (couette 

) iJft;fr£&5o -r&fc*>, ^^N-r— ^VV30(D#»]?git^, TkcD^fEM, tM^TteTfctf) 
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[0086] ^Q^^TV^S©fi, ^$n5*OSE*^^KojEE^S:«:^-f 

[0087] ? 6 (Sto^ 0 )^^tbTV>SOfi, ^«t5^aS^«tSo 

[0088] @#(M*.fi£?3i^) WM*(M;i«>k) ^SM^^T, @f*(D^ffi^ (igffi 

S SL 

#(^ffi3i*/^)£ry L £Ufc££\ 0 #C5£ (6) (D-Y^m^ (Young's 
equation) ~C s i5c?;tX'5 0 
[0089] 7 -cos 0= (7 -7 ) (6) 

L S SL 

L 

[0090] -h5£(3K (4), (5)tt, »^miOO^V^T»{^To7cf+ 

[0091] tumbvx, u^/u^— i?RST±.temr&m^?^(£XT, {^±.ttwm^ 

T 

T 

[0092] m;\ tmm^^^R kVXYZ* MZ.t£&j3j&<D# l ?X&&l<D—m('**— >W 

T 

) '*#smmi>m&£ti, z^p-^mmft^ mmmm^-^K 

T 

T 

T 

[0093] ffrfBffifflffl^^W kVX, T'Uxm^^&m&ttftttEtte&&9 

T 
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T 

T 

T 

T 

[0094] ■f-tfl^JEfi^tl/TV^^^^W <£>#fHU^~ ^(D^Wt^^T&mtM 

T 

[0096] -ttefr-h, ^mmu20(Dmmzm^, ^T—^mmm^K u^^/^m 

T 

T 

[0097] #Cfc, 3Zf|ilJ«g20^ r«f*f*l^g74(D^Kj^r ? i^-r5^^^, ^/K/f¥62 
2©^#t|&P33a > 33b£r^LT|£zMW&£tK BFf^ftQSii^ U^X42irS 
^ffjiJ#P=gg20« N /^/V^62aC0^^/^^Bff^^>M^-eifl^, l^X42T;W> 

1 2 
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[0098] ^ij«g2o«, w^^T^-r^^h^^T^tvsp^, M&mm^tcVKmif&zti 
k(Dm<Dmm$mM!£ntc7kxmfc£tbZ£?Ktj:Z)k, ^mmmm2on, mm^- 

T 

94^mtnm2^m^^xmta-i-^o ^b-c, ^»p^M2o-m, u^/vt^j 

>-h^l±S^12(Z)^m*g^i,^-^$M^19^bT#^6^:^^tbB^^ 

Btf ^i:^^y^fE«-r§ 0 #;i^x\ £ftj#P3£®20X*te, ^/>^t-^wst& 

T 

fim^tfj34®— M<Du^/vr^^hmm^i2^m^^xmm-r^o -eux, 

^g20-e«, U^/VT^^hmmmi2(D^m^^:k, ^—^01^*19 
&fr\^XmbtlZ> : £<Dtfimm<Dls^?/VX s r*- i?RST<DXYmfo<DtiLWLffi&RW 

-LfE^^UX, S*P^— ^FM_h<DM(-S'J^— *j-<Z>^lg*g^— ft, ^(Dm 
[0100] ^tt, ^»P|gg20X13:, rCD«t5(-bT#? 5 ^c^^<^2^-(DmiS^- 
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[0101] r(7)J;5t-bT N ^^T^^^b^s^T^St, T^^h^AS<D^<— 

$mmft>n^\ *witi4, r^^o-c, ^0j«e2o«, 

^tioW-iOHfco^^^x— ://V30©XYffiF*j<Df£Bfi^> x^MVoi&fi- 

ffit, |S^-CfcS^l*^-^t>^2S2p^-^»figM#^^^<5v^T, Ty 
[0102] ^<D£?KVX$Zfrfc^<—*y4>%:, W&'TttGAjj^CDV^^Ty^^hCDW 
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[0103] mu ^mmmmxi^ ^-^yituoii^s, -^©ns?-?-^^ 

[0104] _Li£<D-<— ^-rvCDf+?|lJ^^.T-f-5t> ^0JWSM2OT«, ff+$iJL?c-< 

[0105] V^ntctmmV^-^W fc*frU EGAlxy^^h.^nw^.r^ 

T 

T 

[0106] ^nfflmmon, ^^m^t^fes, mm^^KM-r^ 

IB0S61-44429^^^^^^-rS^B#fF^4, 780, 617#^M^ 

T 

T 
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3> tm\mv^^(Dwmffi^bv^^—^&m^t(Dmmtttf^m^n& 0 

[0107] ^H^Wm-em^Ufcm^H (XMtRL/cjltRH) wfflftfe^tfSfM-Rg 

[oio8] ^(DV^^T^^hfimT-t&t, ^mw&U20(Dmm^^ , ^ 

b(D&/VV^J&T$sVV^ffiQ2a(D&/VV^(Dm^M^1r% 0 
[0109] ^(D^, ^T^J;5^bT^^-T^K-^^^^R7t»]^W^^ o 

[0110] ^M@mM20\^ V^^T94^h(D^^RT$^—X9^<D$iWm%:te 

T 

[oin] ^<DM^rM£&mbmmi£&m) ifE^^r^^M^^&ibn 

v^3^h^<Z) ^'^fiLMffiM^^ ^Rfcfxtt^fR] ^MLTB^SEIf (M^«w) fcftf 

T 

k&v \fc5 ^i-6r^-e\ ^^-rsfigi* ^S(Df+y|iJ?rR rf fcfr tl&^o \z.-tttzJsb 
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[oii2] ±m<D^7Kmm^m^h±mmmm^m^x^^^—^wsTf)m9}-r^ 

[0113] _b|B©*PJiMMtfc*^©tf-Saffl^3i^W ©^Sfr*^T-t"S^, ^0J#S*2O© 

T 

[0114] r£>*I*f^Si3\ ffjjzSLfO^^^— v>$!j#P^26^ r<D<?:^;^— i?f$ffl3& 

T%m@t^&i'^?^^~i?m@?^bK£.^xftfrtiZ) 0 

[0115] f&U ^©tf-SflfflR^O^P&T??*, ffiEM^lH338^^«MlEj6:^UT(0, 0, 0 

, o N o, o, o)&mti&tiz>o -tt£t>%^ wiEm^}&$$38K£z>ffijEnftfrntf:\j\ 

[0116] ^LT, M^-^RST, WSTflS-tJx-m© J&KftlL 

T 

y 

S 1 9 IZ io TtT^flSo 

[0117] ftriijffii/^/vR ^m^m^m^mmytihxm^mm^ 

T 

T 

T 

T 

[0118] ±ia©tfaoM^^Mv jio7T^h^3yb^^s^«3te^i»u 

T 

T 
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T 

ti^(Dm-mmK ^^^ybP\j(D^m(DW^^2^hw^fh^<Dmmm 

T 

[0119] l£/c, -blE^jfefiflDt^^fi, tHIJffl^^W ^ITO^^f^^PLcD 

T 

[0120] rcDJ:5i-bT, ffMJffl^^W JKD^T—^h^a^h^^-rS^S^^II-T-r 

T 

T 

[0121] ^©77- ^h^3^h<DK^i^^K^3^h(^K3fet©ra^^^^^^v ? WST 
[0122] ^0J#P^S2O(DWa(DT> ff-Sflffl^^NW ii^ir^Kv^M^bTffj 

T 
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T 

^ y hPU ^ fu ffll »»]-r57K cD^tL^ 1/^X4 2 ©T^^CS«t5^, 

[0123] Z.<DS*>\Z3JX^ ft TO^^W ±(Dm# g (mfS g #^^) (D^3^hM^»^R 

T 

, itTO^^w ±(D^x(DmytM^y3yhmm^tmmu^-^/^R <d^—> 

T T 

[0124] r*U-<fc9, — &©^W-^£^h^t;$^TU ff$iJffl^^W -L^tHIO 

T 

m^?-?^R (D^-^m^ntcmwc(o^3yhnmmm^n^o 

T 

[0125] *Itfltli, ttfUffliv^/VR fc^irfctHBOffiR^Sr, 

T 

-So 

[0127] rr-t?, #tHU^— ^©i£ff«^fe<^Le-f *L*(eX, eY) i* % ^T^^JHI^** 
[0128] £1*, ^XfM^J&£*tfc#?h$iJ^— ^^i^Mt^fiffiflf^MX^^ 

tL*(DX, DY) Sr^feSo 
[0129] r<Z>*§£\ S^t/jJ5ff-^ffl^^Ji^|S^^§ttTV^^ff^^— ^©Ifett, 
^ff-JbO^fiS^^Cdx, dy)7ctm«-ftLbTV^6(7)-T:\ ^(Dfig-f^S (dx, 
dy)^^y7J^b^ffiL, ^(Dfig-ftbiiJi-e^fefcfiS-f^iCDX, DY)tt 
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[oi3o] nmmv^^m^ ^(D$Ymm^^±\^t^titc.^^mm^±^ 

te&<D$'fomMk&—2cT : S>i>(OkL>x, £-fH&'K— ^©{ig-f *L*(eX, eY)^, 
[0131] #f+^Jffl^^^^oV^T^PteS^TTtfaiJfflB^^nT^^c^>(m^P 

y) ^-rsMij^-^^m^gcx, y) t^^fc^smsc^-m, m 

v (=Vw), «Q, g&fe£ 0 )££fflwr, S/h-^ifi^^«tt)^7'-^>fyhSr^3 

y 

X 

X 

[0132] ^/c, w^fitc±xmfm^^-^(D±xmfm^— w^-^iy^v 

X<DftfflmV^^<D&X<Dftffl^~#<DfaM'?tlMLeZ. *MSi~Sffffl!l^— 

T 

[0133] M£k _b5*bfcffSiJffl»^^^S<5<#^(Dffi, jfeSjiS (^^-Y^jSS) , 
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_B£Lfc5£(3) „ (4), (5)(D^9^—^z.mwmm^h^i^ mm\zm* 

Lfc5£(3), (4), (5) ^^"S^Mf^&So 
[0134] V^tt^bT^, *^$^{igi*nfi:^^ffl^feSHU^<^^:(3), (4), (5)fl* 

[0135] m?., ^mM3fm<7)mytmmioo\^&, f^^m^comytmm^^^xm 
[0136] ^com^-iy, m^ma-i, m^vtcmmm^mtmm^mm^m^x-m^ 

[0137] f+rliJffi^^R fcftfcT, ^-f*^— ^tmf&Zlnltfs^xm 

T 

T 

[0138] fuj££|^<D^J[|S-?\ \s<??/l>R\ZLttirZ>U3 L ?/VT9<<* s *<'K T94^h%kAS<D 
[0139] iifBcD^^T^^h^T-f 5i\ £.fflffl&M20<Dfgmz&*3%. 

[0140] m^, ^mmm2o^K mw-^^m^fprn^m^-r^tt^^ swzfmsz 
b<D&/vi<^%:ffimmj£xm<tt-b^ ^/^m62a<D^w-z/^m^m^xm 
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[0141] ^(Dm, KT©J;5tLT^r^-TyK-^t^S;©f)tifW^5 0 

[0142] £T > ^»P^g20W:, ^^T^^>h(D^^RTj-<~^^(Dmm^^ 

fi^-TSo rcDit^i-j^c, ^wpsgi9«:, ^^#1+ i8(D$mm^ 
[0143] rtbSr$^^j£*r5^, Bmmmtiw,mi^yhmm(7T—xhi/3vh)<Dm 

6 g S^lRjOffce© iSfltT (= (X, Y N 0, 0, 0, 0)) ££/£U ?Jt#§s29S.tj« 

gt 

[0144] rtUdJ;^ $IJ#P§|536-Ctt, «t3¥*29*=»fetii^$^^3i/N-7 l — ^30©# £ S 

^r^»^rl'Kt(«iaiKto=(x, y N z, ex, e y , 9z))i:©S"c?s>5ffiHSllA(= 

(A , A , A N A 6 , A 9 N A 6 ) ) ^^VT$lJ«J^<Hf V \ ^i/n^t-^ 

x y z x y z 

x y z x y z 

^JPfm39^tB^-r3o {&U \y^^)V^r— Z^RST^Mir^^^T^- ^30<D 
tBfchfeSt^^M*, ^^fi«^Wm(90 a> 90b) OFFXh&frb, WMA 9 x, 
0y, e zfi^Tf t'fe^ litfcf TfeS^f), tili A 0 , A 8 , 

x y 

a e ^T?fc3 0 ^ot, tt^fg^Hfip e x pe , p e hmxfo% c 

z x y z 

[0145] «IEfi:«^38«, BWMmtJ^SfrbtD&WSDBWMT , ^Jij«g20^ 

kA^frSfcftiQ, e <zXB&dg<5v^T, ffj3z6»^:(3), (4), (5) (d^x^ 



WO 2005/057635 



31 



PCT/JP2004/018604 



x y z 

fe<Dm&mmz£K>mti<DffijEmr-E , -e , -e \z.wm-rz> a ^u-c ^mm^ 

x y z 

j^fP38tt, tim^39KMVXffiJEm-E(= (-E , -E , -E , 0, 0, 0) Sr^— fv7 

x y z 

[0146] ^Hf|§39W:, $iJ»36^c«7J<^g^il:P^ N MM£j$lH538<affi;frT*fc5 

*i^7©MiE^-E^sr#i &mj?famz.UQmu miE®<Dmt><Dm^m(p+ (-e) 

) — (P — E > P — E > P — E , P 0 ,P9 % P 0 ) r^^x— ^56Srfl|^-rs 

xxyyzz x y z 

x y z 

[0147] ^^^^-> ? «$i324-e«, «^i-J:^ti^(7)^f(:(p+ (-E))^r^ 
^{ig^g^fC^^^v^T^^/v^^— ^fjrj#p^i:J;9w^/v;^— -^rst 

[0150] ^ET, ffi^—S^RST, WST^tx^tL<Z) III^SM^ItSt, MftIL 
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[0151] u^^/vR<D^—>m^m^m^mm%i^m^xmm^, ^ 

I/^/l^r— v ? RST^£DtB*f^S4 1 fi> ^fMfl¥S*20fc«fc5'Vl':/i£62a, 62b 
[0152] {fiU r^I^, r^^N^— v ; $iJ#P^26c7)|ilEfa:^^38^^liEjS(-E N - 

x 

y 

x y 

0{ig-ftL, 1-tefr>%V^'^—7/U(RTf&^^)(D&mz£Z>&m}gZl7X, 17Y 
[0153] 3:7c, ifBOjfeacflDfetpHlJi, r>^y^— ://k30#S«fi!MKZ, 6x, SytS^V^ 

z 

z 

, -r^^fe^^^PLCD^tt^f^^M-r^^^PL (1^X42) ir^^N 
[0154] rcDi5^bT, ^^W_bc97r--^hiX3^h^-r5^fi»^^^T-r5ir> ^ 
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So 

[0155] ^(D^T^^h^3^h»S7fe^^^K^3^b(DK^^(D^(DT>^/^x^-'^WST 
[0156] #cfc:, ^$0#pgS2O<Z)WS^T> ^^^W_b(7)^r^7VK'^3^^^>?i■bTH^^a^(7)^ 

j^ib]#^5o ^o-fe^^K^35/h^^i-r5^«7tH#^*5^5, H£$y«m<m 

[0157] r©i5^bT, WfSiJffl^/^W_b(Dm#g (m«:i&&)0>i^y W&©jfeS£» 
)fctm+l# @ (^^ayh^©»^(D^fe(D^^tV^Iijf^i:^^i9Mb^T$^ 

<5o 

[0158] ±IE(Dir^^K^3^M^^(D#^35/h(D^^R7 I fccD^^^, Vx^^T*-i?fflffl 

x y 

x y 

v ? »^24^J;oT»$tx5/cfe, 7K<7>#t^^JHg|-rS^^^W_h(Dft^^ 
<Z)^3^h^i-^^R^^^^-^ s l*S^<M^^^*T$5^$tLSo £fc, ffi 
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z 

z 

mmm^m^^p^<D^m.m^mwm^-^vtc^mxm^m^th^o 
[oi59] ±m<D^Kvx^^w±(Dm^(D^yhmmKM^^mmmr'r^t, 

^m^m^-r^tth^ /vv7m62a<D&x<Ds^y&<£Mttmiz.-tZo -w-i 

[0160] >>3:^^r^v?WST^\ W^'^t^&tt^KjU l^'^i&ri* 

[0161] ^^W|^PJ^^B^^^J;5^, ^^Jfe^-Cf*. ^—^^©19, £<9 
JEmia^ V^s^T—i?fflfflWi26iz.£-oX, ^#:(7K)(D#t^^$BHLT^^^tc 

ry^xnmm^—^m(DiiLn<omm^wiEi-^m^mm^mm^tix^^ 0 

[0163] ^fc, *^W^|g»S^eiOO^J;5^, ^^NW_h(D#^3iyh^^^-r^)l/ 

^?^?—>(Dmm$M^mftttxfTt>th&m, ^mm^mo^x^s^- 
(^(D7kn^mAnmt>^x^^)mntc^nfcmw^ntc)vtmx\ m%iy^^ 
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[0164] ^fc, SW^^^PL^^^Sf^^^^it^T^nfg tOS^SW, frf^cD? 
[0165] ft 33, _b|HH»^-e«, ^—^0^^619^^ S^^— :/^30^;L5t£ 

[oi66] _biE^w^fts-t:«, m^Eiu^n38^h<Dm^mx^^.^^—^m^ 

[0167] ^fc, _hlBH^^-e«, ^$ij#p^gl9^ % TKcDft^^SHi-S^^^^ 

tb%ffilE'tZ>^ttVX-b&\s\ 
[0168] ft3b\ _h|BHIfe^-e«, ^$IJ»^S20fi, jfeStfll^&fclfii, V^'^—'fA' 
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w(D^m^m^m^x, &&^~vbPij<Dmm(Dmuw58&jt-vxmu£friz>fc 

(DWM&iiK ^^^yhPU(D^M(D^UW58^^X\m^n^7K(Dm^AX'0 

2a, Q2b*m$rr%&svv^*^mym^mn\sXh&\\ 

[0169] &*5, _b|B||Jfe^-ett, ?£#£:LTje*foK WO &^5£><Z>£UhtfS, 

o 

[0170] ^fc, ±|B^»^^T\ 0tenfc^ft:^S^Jffi«ct9^bT^^< > 

[0171] _b|EHJfe^«6tftt, S^3t^^PL^*t>^®{|iJ<7)3t:^^^^^X42T 
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[oi72] ^(D&otzWs&s mm^mn^-r^mm^u>'^42x^t, ^(Dzm&gun* 

[0173] £/c, _btaHW^^*3V^T, mfc(7k) Sr«tii(iW;KO/^^-yt©S 
[0174] _bfB^Jfe^t?«, ^^^^/V^^OcD^^^W^^g^^M^jlH^ 

[0175] ^^b\ ±fSHJi^^-t?«, ^M^LTArF^^-v-W— iF£rMl^<E>£Ufc;&S, Z 
^PS^T.KrF^v-^W— if (m^^^248nm)^^©^^M^MV^T^S 
V\ Mfctf, *^^UTJi|B#^aSd^m^$^Sl>-1f3fe^lS^i*, DFB 

[0176] si^^pu^ js^^isfei", ^^^v^°by^m(sttis$)fm)T 
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[0177] &*5 % ±mmMJ&n-?fe, ^T-77°'7yK^^-rvMi©iMi)tI©^ 

^mmmrmmmx%& 0 z.<tf§&, M^mftxitt<w±mwnt>fo%& 

[0178] ft3o, _h|BH»^-e«, WLW (7K) ©ftl^i-IHBtTSS (XliSffif-^) 
[0179] &3b\ «»Ol>^Xd^fefll^§ttSflgK3fe^, SJ^^yhPUS:»3feSe^ 

[0180] _btE^^fii-e«, *mM^mfcmmm<Dmytmmmm£ti±m& 
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[oi8i] ^ ¥mfomtt¥<D^?vT^*fctfx*ts:<, Euvmytmm 

[0182] ^ifrfVM^tt, ^VW^^M-ffifg^f+^ft^^^^, r(DW^f+^X5/7 0 ^ 
[0183] *^©Si;ft^gfX ^f^VM^cD^^MUTV^So ^fc, *&W<D 
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[2] tt&&ifc&M<D&&m%MWz-*5^x, 

mtmiEmm^ mmzmnmm^^xnmzn&mmm^-^/wiiLm 
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